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Introduction 30 31 32 New data and perspectives have repeatedly overturned historical assumptions about 33 deep-sea biodiversity. The Challenger expeditions provided the first records of life on 34 sunken wood (Murray, 1895) , early evidence against the long-held idea of an azootic 35 abyss. More recently, the idea that ancient relics or living fossils dominate deep-sea 36 faunas has been challenged by molecular data (Vrijenhoek, 2013) . Time-calibrated 37 phylogenetic reconstructions of animal clades in deep sea hydrothermal vents, seeps, Polyplacophoran molluscs (chitons) are abundant on sunken wood, especially in the 50 tropical Pacific (Sirenko, 2001; Sigwart and Sirenko, 2011) . Chitons are a classic 51 'living fossil' taxon, which strongly resemble their fossil counterparts from over 300 52 million years ago (Sirenko, 2006) . The unusual, wood-endemic clade Ferreiraellidae 53 has shell valves that are similar to a fossil Glauphurochiton carbonarius from the 54 et al., 2013). Recent molecular studies of Lepidopleurida showed some evidence of 64 multiple wood-colonisation events in the evolution of this major deep-sea clade 65 (Sigwart et al., 2011; Duperron et al., 2013) , although that was not a major conclusion 66 of either study. Among chitons that live on sunken wood, some are wood-digesting 67 species and others graze on surface biofilms (Duperron et al., 2013) . Lepidopleuran 68 chitons are considered plesiomorphic and they live in both shallow waters and the 69 deep sea. This clade provides an excellent context to examine questions of temporal 70 dynamics in colonization of deep sea habitats and particularly sunken wood. The 71 purpose of this study was to estimate divergence times of lineages within 72 Pairwise distances of COI were calculated with the software MEGA 6.06 (Tamura et 101 al., 2013) . Appropriate substitution models for each of the three partitions were 102 determined by log-likelihood and Akaike Information Criteria using JModelTest (ver 103 2.1.7); results for each partition were equivocal between a symmetric model 104 (SYM+I+Γ), or general-time reversible model (GTR+I+ Γ), which has been reported 105 for other chitons . Preliminary Bayesian analyses using both 106 models found no differences in resultant topology. The MrBayes consensus tree was then used as the starting tree for time-calibrated 117 phylogenetic analyses performed in BEAST. The tree file was re-rooted and 118 reformatted in R (R Core Team, 2015) to ensure that zero-length branches were not 119 read as polytomies by using the 'multi2di' command from the 'ape' library (Paradis et 120 al., 2004) . to be a member of Leptochiton (Sirenko, 2013) or at least Leptochitonidae sensu lato 148 (Özdikmen, 2010) , but it appears to be more similar to other Carboniferous genera so 149 was excluded from consideration here. The oldest chiton with slit insertion plates and 150 therefore attributable to Chitonida is Ochmazochiton comptus, from the Permian of 151
West Texas, circa 276.5 Mya (Hoare and Smith, 1984) . As Chitonida and 152
Lepidopleurida are sister-taxa, the crown group Lepidopleurida must have radiated 153 subsequent to the origination of Chitonida; the date of 276.5 Mya is a reasonable 154 estimate for the split between Chitonida + Lepidopleurida, the root age in the present 155 anaylsis. 156 implemented a relaxed lognormal molecular clock for the total combined dataset, with 166 a Yule speciation tree prior. Both the speciation rate and the ucld mean used a relaxed 167 gamma prior with initial median value of 0.004, shape 0.001 and scale 1000. The 168 analysis was run for 500 million generations, sampling 1 tree every 5000 generations 169 to minimize autocorrelation, discarding a 20% a priori burn-in. Thus the final results 170 reported represent is a summary of 80,000 retained trees. lineages on wood in the Jurassic is substantially earlier than the Cenozoic timeline for 257 colonization of chemosynthetic habitats (including vents, seeps, and also organic 258 falls) in other molluscs (Vrijenhoek, 2013) . ). There is a well-established suite of characters that enable the discovered and described. The genus Leptochiton is paraphyletic (Sigwart 2009a) . 302
Although morphology can separate species, and sometimes groups of species, there 303 are no evident unifying morphological features that correspond to molecular clades 304 within Leptochiton (Sigwart et al. 2011 ). This confounds systematic revision for this 305 group and also presents a barrier to integrating fossil evidence to the broader 306 reconstruction of chiton and wood-fauna evolution and diversity. 307
308
There are several fossil chitons from sunken wood attributed to Leptochiton sensu 309 lato. Leptochiton lignatilis from a Miocene fossil woodfall assemblage from north 310
Italy was compared to several tropical wood-dwelling species (Bertolaso et al. 2015) . 311
Based on its age and paleogeography, the fossil L. lignatilis is at least as likely to be 312 
